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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enlarge and reduce an 
image with a simple constitution by storing pixel information 
of the bottom row and rightmost column in an object block 
in a storage means and referring to information on stored 
pixels in the image processing of blocks adjacent to the 
stored pixel. 

SOLUTION: At the time of image reduction, a microblock of 
16x16 pixels from an MPEG decoder 1 is temporarily held 
in a microblock memory 2 and then inputted to a video 
reducing circuit 3. At this time, a memory 7 for storage is ' 
stored with pixel information of the bottom row of each 
microblock a line ahead of a microblock being reduced by 
the video reducing circuit 3 in a 1 st storage area, and pixel 
information on the rightmost column of a microblock just 
before the microblock being reduced by the video reducing 
circuit 3 in a 2nd storage area. When one of the top row or 
the leftmost column of the microblock is thinned out, the 
pixel adjacent to the thinned-out pixel can be 
complemented with the pixel stored in the 1st or 2nd 
storage area, so that the image can be reduced in the unit of block. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image processing system which processes the image which makes NxM pixel 1 block 
and consists of two or more blocks per block A 1st storing means by which the information on the 
pixel for at least one line of said image is storable, A 2nd storing means by which the information on 
the pixel for at least 1 train of said block is storable, While having an image-processing means to 
reduce or expand said 1 -block image and storing the information on the pixel of the lowest line in 
said 1st storing means among the pixels within the processing-object block of this image-processing 
means The image processing system which stores the information on the pixel of a rightmost train 
in said 2nd storing means, and is characterized by referring to the information on the pixel stored in 
this 1st storing means and the 2nd storing means when processing the block which adjoins the this 
stored pixel with said image-processing means. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Field of .the Invention] This invention relates to the image processing system which performs 
expansion and contraction of an image with an easy configuration especially about the image 
processing system which processes the image which makes a NxM pixel 1 block and consists of two 
or more blocks per block. 
[0002] 

[Description of the Prior Art] For example, in MPEG (Moving Picture Experts Group), a macro block 
is made into one unit and various processings are performed. Although drawing 6 is the conceptual 
diagram and one screen consists of a level n pixel and m pixels of perpendiculars, actual processing 
is performed per 16x1 6-pixel macro block. Although the macro block was optimized by processing 
peculiar to MPEG, for example, motion prediction processing etc., and it is convenient to activation 
of this processing, it causes un-arranging to contraction and expansion processing of an image. The 
base of image contraction is infanticide of a pixel, and the base of image expansion is insertion of a 
pixel. However, although information on the pixel to operate on a curtailed schedule is not made to 
reflect in a contiguity pixel or it is indispensable to the so-called adjustment of the pixel information 
which makes information on a contiguity pixel reflect in an insertion pixel for a high-definition 
application in order that simple infanticide and insertion may cause degradation of image quality, in a 
macro block, such an adjustment technique is inapplicable as it is. The pixel located in the edge of a 
macro block is because a part of contiguity pixel is lacked. 

[0003] Then, in the image processing system which processes the image which makes 1 block a 
NxM pixel (the above-mentioned example N=M= 16), and consists of two or more blocks per block, 
contraction processing of the image of one sheet finally obtained as a conventional technique of 
performing expansion and contraction of an image, for example is carried out, or what carries out 
expansion processing is known. That is, if Above MPEG is made into an example, what performs 
infanticide of a pixel and insertion of a pixel is known to the video image finally decoded. In the 
phase of a video image, since it is expansion ending and constraint of a macro block already 
separates on one screen (nxm pixel of drawing 6 ), it does not cause above-mentioned un-arranging. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, on the occasion of contraction and 
expansion of a video signal, a lot of pixel operation (bit map operation) occurs. Although such an 
operation is not extraordinarily difficult processing in the system which carried the highly efficient 
graphic function like a personal computer or a workstation, if it is in CATV, a digital television 
receiving set, etc., since only the necessary minimum graphic function is carried for example, it is 
excessive processing. 

[0005] Then, this invention aims at performing expansion and contraction of an image with an easy 

configuration. 

[0006] 

[Means for Solving the Problem] In the image processing system which processes the image which 
invention concerning claim 1 makes NxM pixel 1 block, and consists of two or more blocks per block 
A 1st storing means by which the information on the pixel for at least one line of said image is 
storable, A 2nd storing means by which the information on the pixel for at least 1 train of said block 
is storable, While having an image-processing means to reduce or expand said 1 -block image and 
storing the information on the pixel of the lowest line in said 1st storing means among the pixels 
within the processing-object block of this image-processing means The information on the pixel of a 
rightmost train is stored in said 2nd storing means, and in case the block which adjoins the this 
stored pixel is processed with said image-processing means, it is characterized by referring to the 
information on the pixel stored in this 1st storing means and the 2nd storing means. 
[0007] According to this, the information on the pixel stored in the 1st and 2nd storing means is the 
information on the contiguity pixel of the top line of a macro block of the order of degree 
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processing, and a leftmost line. Therefore, since information on this contiguity pixel is not lost, 
contraction or expansion of an image can be performed per block, and a highly efficient graphic 
function is not needed. 
[0008] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a 
drawing. Drawing 1 - drawing 5 are drawings showing one example of the image processing system 
concerning this invention, and although not limited especially, it is an example of application to 
MPEG. First, a configuration is explained. In drawing 1 , 1 is an MPEG decoder, and it is written in 
memory 6 through a bus 4 and the memory controller 5 while it is inputted into the image 
contraction processing circuit 3, once the 16x1 6-pixel macro block from the MPEG decoder 1 is 
held at the macro block memory 2. The image contraction circuit 3 is a circuit which reduces an 
image per macro block, for example, in case it thins out a certain pixel, it performs information- 
coordination processing (refer to drawing 2 ) of making the information on the infanticide pixel 
reflect in the information on some surrounding contiguity pixels. In addition, in this example, although 
contraction is made into the example, expansion processing is sufficient. Although it is different at 
the point which inserts a new pixel, it is common in that the information on some surrounding 
contiguity pixels is made to reflect in the information on the insertion pixel. 

[0009] It is the video outlet circuit which 7 changes a contraction image, an expansion image, or un- 
reducing / non-expanding image into the memory for are recording (detail after-mentioned), changes 
8 into a video signal, and is outputted to the display outside drawing. Here, the memory 7 for are 
recording has the 1st storing field which has the capacity for one line of an image at least, and the 
2nd storing field which has the storage capacity for one at least 1 -block train (16 pixels). The pixel 
information on the lowest line of each macro block before one line of the macro block under 
contraction processing is stored in the 1st storage region in the image contraction circuit 3, and the 
pixel information on the rightmost train of the macro block before [ of the macro block under 
contraction processing ] one is stored in it in the 2nd storing field in the image contraction circuit 3. 
For example, in drawing 6 , when the macro block which is sign (**) and is shown is made into under 
contraction processing, the pixel information on the lowest line of macro block (**) - macro block 
(**) is stored in the 1 st storing field, and the pixel information on the rightmost train of macro block 
(**) is stored in the 2nd storing field (refer to drawing 3 ). 

[0010] When macro block (**) is now assumed to carry out contraction processing in such a 
configuration, in the 1 st storage region at this time The pixel information on the lowest line of each 
macro block (b) in front of one line of macro block (**) - (d) is stored as above-mentioned. 
Moreover, since the pixel information on the rightmost train of macro block (e) in front of [ of macro 
block (**) ] one is stored in the 2nd storing field, if such storing information is added to macro block 
(**) It means expanding macro block (**) by the pixel of the rightmost train of the lowest line of 
macro block (b), and macro block (e). When following, for example, thinning out one of the pixels of 
the best train of macro block (**), the pixel which adjoins the infanticide pixel can be replaced with 
the pixel in which it was stored to the 1st storing field. Or when one of the pixels of the leftmost 
train of macro block (**) is thinned out, As a result of being able to replace the pixel which adjoins 
the infanticide pixel with the pixel in which it was stored to the 2nd storing field, the pixel within a 
macro block can be operated on a curtailed schedule convenient and the image of a block unit can 
be reduced (or expansion). 

[001 1] In addition, in the above-mentioned example, although the 1st storing field and the 2nd 
storing field were secured to the memory (are recording memory 7) of dedication, it does not 
restrict to this. For example, the memory (memory 6 of drawing 1 ) controlled by the memory 
controller 5 may be used. Drawin g 4 and drawing 5 are two examples, the 1st storing field and the 
2nd storing field, and drawing 4 is an example equipped with the memory 1 1 for perpendicular 
directions for the 2nd storing field while being equipped with the memory 10 for horizontal for the 
1st storing field, a comparator, as for macro block memory and 13, for the pixel location of a macro 
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block to judge a counter, and for 12 judge the lowest line or a rightmost line, as for 14 and 15 — for 
the light-address counter for perpendicular direction memorandum **, and 18, as for an image 
contraction circuit and 20, the lead address counter for perpendicular direction memorandum ** and 
19 are [ the light address counter for horizontal memorandum **, and 16 / the lead address counter 
for horizontal memorandum **, and 17 / a horizontal counter and 21 ] perpendicular direction 
counters. [ in addition, ] Moreover, although drawing 5 is a configuration almost similar to drawing 4 , 
it is different at the point which enabled data transfer with memory 23, the memory 10 for 
horizontal, and the memory 1 1 for perpendicular directions through the memory controller 22. 
According to this configuration, the pixel within a macro block can be operated on a curtailed 
schedule convenient like drawing 4 , and, in addition to the image of a block unit being reducible (or 
expansion), there is a merit that storage capacity of the memory 10 for horizontal or the memory 1 1 
for perpendicular directions is made to necessary minimum (capacity required for an operation). It is 
because an insufficiency should just use the storage capacity of memory 23. 
[0012] 

[Effect of the Invention] According to this invention, since information on the contiguity pixel of the 
top line of a macro block and a leftmost line is not lost, the exceptional effectiveness which is not in 
the conventional technique in which contraction or expansion of an image can be performed per 
block is acquired, without needing a highly efficient graphic function. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of one example. 

[Drawing 2] It is the image contraction conceptual diagram of one example. 

[Drawin g 3] It is the related mimetic diagram of the macro block of one example, are recording 

memory, and an image contraction circuit. 

[Drawing 4] It is an example block diagram of one example. 

[Drawing 5] They are other example block diagrams of one example. 

[Drawin g 6] It is the related mimetic diagram of an image and a macro block. 

[Description of Notations] 

I - HE: Block (macro block) 

3: Image contraction circuit (image-processing means) 

7: Are recording memory (the 1 st storing means, the 2nd storing means) 

10: Memory for horizontal (the 1st storing means) 

1 1: Memory for perpendicular directions (the 2nd storing means) 

19: Image contraction circuit (image-processing means) 
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[Drawing 1] 
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